Panaritium tendineum is a severe infection of the hand in most cases caused by infection with staphylococcal or streptococcal species. In this article, a case of panaritium tendineum caused by Haemophilus influenzae is described. In the literature, no cases of H. influenzae causing a panaritium tendineum are described before. The patient in this case was treated by repeated surgical incision and drainage, local antiseptic treatment, intravenous antibiotics, and 2 months of physiotherapy after which there remained some loss of function of the left hand.
Introduction
A panaritium is an acute inflammation on the volar side of one of the fingers. The inflammation may extend into deeper-layered structures. This can lead to the development of a panaritium of the subcutis (subcutaneous panaritium), the tendon sheet of the flexor tendons (tendineus panaritium) or the phalanx (osseal panaritium). The clinical distinction between a superficial and deep panaritium can be difficult because of the specific anatomy of the dermis overlying the phalanx. The dermis is attached to the periost of the phalanx by fibrotic septa, limiting the possibility of volume expansion. This leads to a rapid elevation of tissue pressure during infection, causing more pain, ischemia, and abscess formation compared with infections in looser tissues. The elevated pressure makes it also hard to determine the depth and extensiveness of the infection [3] .
Characteristic symptoms of a panaritium tendineum are pressure pain along the length of the tendon sheath on the volar side of the hand and painful passive movement of the finger. Besides this, there are the classic symptoms of an infection heat, pain, erythema, swelling, and loss of function.
In most cases, the panaritium tendineum is caused by a minor neglected wound deep enough to affect the tendon sheath. The wound is subsequently infected by common flora of the skin and mouth such as Staphylococcus and Streptococcus species [1, [4] [5] [6] . Staphylococcus aureus is the most prevalent microorganism found in infections of the hand (44%) [1] . In patients known with diabetes or intravenous drug abuse, gram-negative microorganisms dominate. There are no cases described in the literature of an infection of the hand, specifically, a panaritium tendineum, caused by H. influenzae like the panaritium in this case report.
In an early stage, treatment of the tendineus panaritium with antibiotics may be sufficient. Nevertheless, in most cases, an abscess has already developed which carries the need for surgical incision and drainage. After obtaining anaerobic and aerobic cultures, intravenous broad-spectrum antibacterial therapy has to be initiated.
Case Report
An 80-year-old-woman, with no relevant medical history, presented on the emergency room of our hospital because the index finger of the left hand had become progressively red, stiff, and painful in the preceding 5 h. On examination, a red, swollen, and painful index finger was seen with a puncture mark on the volar side of the distal phalanx. She could not remember having had a finger injury. Pressure placed on the tendon sheath of the flexor tendons elevated the amount of pain. Because of the high suspicion for a tendineal panaritium, the index finger was explored in the operating room. Perioperatively, a large amount of purulence was seen in the tendon sheath which confirmed the diagnosis.
During the exploration, the tendon sheath was incised on three places, and a wound drain was placed beside the tendon. Postoperatively, antibiotics (flucloxacillin 1 g iv) were started. During the following days, the redness and distension diminished, and on the fourth postoperative day, the patient was discharged mostly on her own request. She was given prescription for oral flucloxacillin.
The next day, the patient presented again on the emergency room. Inspection of the left hand showed a strongly swollen, red, and painful dig II, but this time dig III and IV were also involved. Again, she was operated during which the tendon sheaths of both dig II, III, and IV were incised and opened. All three tendon sheaths contained purulent and necrotic contents. Giving the severity of the tendineal panaritia, a third surgical re-exploration was done the following day. During this exploration, no purulence was detected. Four days later, there was again a lot of purulent discharge from the incision wounds, needing another surgical drainage. This time, a purulent retention was present, especially in the tendon sheaths of dig III and IV.
During the first and second operation, a specimen of pus was taken for microbiological investigation. One day after the last operation, both cultures revealed a H. influenzae. After consultation of the medical microbiologist, flucloxacillin iv was switched to cotrimoxazole 2dd 960 mg. Upon this switch, the swelling and redness recovered quickly, but the function of dig II, III, and IV remained limited. The patient was discharged and received physiotherapy at home. Four months later, she was seen in the outpatient clinic. On exploration of the function of the left hand, flexion of dig III and IV was only possible in the metacarpophalangeal joints over about 80°. Flexion of dig II was quite good, besides no further flexion possibility in the distal interphalangeal joint having proximal interphalangeal joint in 90°f lexion. Dig I and V had normal function.
Discussion
H. influenzae is a small nonmotile Gram-negative bacterium in the family Pasteurellaceae. There are two main strains, a nonencapsulated and an encapsulated one. H. influenzae type b (Hib) is the most prevalent one of the seven encapsulated serotypes. The encapsulated strains are more invasive because their capsule allows them to resist phagocytosis and complement-mediated bacteriolysis in the nonimmune host [7] .
H. influenzae was first isolated by Pfeiffer during the influenza pandemic of 1890. It was mistakenly thought to be the cause of the disease influenza, and it was named accordingly. The bacterium is highly adapted to its human host, and it has not been detected in any other animal species. It is present in the nasopharynx of approximately 75% of healthy children and adults and only rarely in the oral cavity. It is usually the nonencapsulated strains that are harbored as normal flora, but a minority of healthy individuals (3-7%) intermittently harbor H. influenzae type b encapsulated strains in the upper respiratory tract. Pharyngeal carriage of Hib is important in the transmission of the bacterium [7] .
Disease caused by nonencapsulated H. influenzae usually begins in the upper respiratory tract as nasopharyngitis and may be followed by sinusitis and otitis, possibly leading to pneumonia.
In infants and young children, H. influenzae type b causes bacteremia which frequently results in septic arthritis, meningitis, and osteomyelitis. Occasionally, it causes epiglottitis or cellulitis [7] . There are no cases described of H. influenzae causing panaritium tendineum.
When encountering an infected wound on the volar side of the proximal interphalangeal and metacarpophalangeal joints, a tendovaginitis purulence has to be considered besides a panaritium tendineum. Differentiation is made by opening and exploration of the tendon sheath on the operating room [2] . After drainage of the infected wound and obtaining a culture, antibacterial treatment has to be initiated. In this case, we started with intravenous flucloxacillin because, as described in the "Introduction," S. aureus is responsible for most cases of hand infection. Nevertheless, cultures revealed a H. influenzae to be the causative microorganism. The specific serotype causing the panaritium tendineum in this case report was not determined, but it is to be expected that it concerned an H. influenzae type b because of its greater virulence. H. influenzae type b is usually sensitive to amoxicillinclavulanic acid. Our strain turned out to be sensitive to cotrimoxazole and tetracycline. The strain was resistant to amoxicillin, amoxicillin-clavulanic acid, and cefuroxime.
The cause of the panaritium tendineum and introduction of the H. influenzae in our patient is not exactly known. As described above, most tendineus panaritia are the result of a wound penetrating the tendon sheath directly. Indeed, during examination, a pick hole was seen on the volar side of the left index finger. However, the patient could not remember having had a finger injury. Another causative mechanism is a preceding superficial panaritium, but this was also not the case. A superficial panaritium causing a panaritium tendineum is also quite rare; so in fact, the name panaritium tendineum is inaccurate [2] .
Conclusion
A panaritium tendineum is mostly caused by a small injury of the hand during which the tendon sheath is penetrated. The subsequently developing infection is usually the result of infection of the wound by common flora of the skin and mouth, requiring immediate surgical exploration and antibiotic therapy. However, this case report showed that a H. influenzae can also be the causative microorganism.
